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Quantification Assay of Diabetic Drug Sitagliptin 
in Pharmaceutical Preparations: A Review

A R T I C L E  I N F O A B S T R A C T

Article history: The diabetic drug Sitagliptin (STG) is a hypoglycemic drug of the dipeptidyl peptidase-
4(DPP-4) inhibitor. The new therapeutic action by DPP-4 inhibitors depends on the decrease 
of the glucagon levels and stimulates glucose-dependent insulin release. This is done through 
inhibition of the inactivation of incretins, particularly glucagon-like peptide-1 (GLP-1) and 
gastric inhibitory polypeptide (GIP), thereby improving glycemic control. Quantification 
Assay of STG in pharmaceutical preparations is one of the researchers’ interests because of 
its importance in the manufacturing of drugs, quality control of the dosage forms, and the 
accuracy in determining the dose. However, in biological fluids, determination of the drugs is 
of greater importance, as monitoring the drug, studying its pharmacokinetics, bioavailability, 
potency, the chemical and biological actions of the drugs and their metabolites in the body. 
This is a review of STG, its properties, action, and methods of determination.
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INTRODUCTION
Sitagliptin phosphate monohydrate (STG) is 1,2,4- 

triazolo [4,3-a] pyrazine,7-[(3R)-3-amino-1-oxo-4-
(2,4,5-trifluorophenyl) butyl]-5,6,7,8-tetrahydro-

3-(trifluoromethyl) phosphate mono hydrate. It is 
classified as heterocyclic nitrogen compounds, with 
functional primary aliphatic amine group and electron 
withdrawing groups (Fluorides) (Sekaran & Rani, 
2010). Figure 1 show the chemical structure of STG.

Fig. 1. The chemical structure, the chemical formula, and the molar mass of STG

STG appears as white non hygroscopic 
crystalline, non-hygroscopic, soluble in water and N, 
N-dimethylformamide, slightly soluble in methanol 
and very slightly soluble in ethanol, acetone and 
acetonitrile (Sirigiri, et al., 2018). STG is orally 

administrated as a hypoglycemic drug of the dipeptidyl 
peptidase-4(DPP-4) inhibitor. The new therapeutic 
action by DPP-4 inhibitors depends on decrease of the 
glucagon’s levels and stimulate glucose-dependent 
insulin release. This is done through inhibition of the 
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inactivation of incretins, particularly glucagon-like 
peptide-1 (GLP-1) and gastric inhibitory polypeptide 
(GIP), thereby improving glycemic control (Nirogi, 

et al., 2008; Anderson, 2018). Figure 2 shows this 
mechanism.

Fig. 2. The mechanism of action of 4(DPP-4) inhibitor

STG was approved in October 2006 by the U.S. Food 
and Drug Administration (FDA), and is marketed in the 
USA as a brand name Januvia (Hirshberg & Raz, 2011). 
The common side effects of STG are headaches, upper 
respiratory tract infections, and swelling of the legs, 
high dose may cause in angioedema, kidney problems, 
low blood sugar, joint pain, and pancreatitis as a side 
effect (Nirogi, et al., 2008). 

I.R. spectrum (Figure 3) shows the basic functional 
groups carbonyl and amine as well as other structural 
details, band at 1639.96 cm -1 due to the carbonyl 
group and at 3324.50 cm-1refer to NH2 group at about 
3300 cm-1 adjacent to the band at 3032cm-1 refer to 
NH, 2361 cm-1refer to CN triple bonds,1636 cm-1refer 
to the carbonyl, 1525 cm-1 may be due to aromatic. The 
spectrum of uv shows a clear maximum at 268nm. 
(Figure 4) (Shantikumar, et al., 2014).

Fig. 3. The spectrum of STG at UV region

Fig. 4. The spectrum of STG at I.R. region

STG has been determined in tablet dosage forms by 
spectrophotometric methods at UV. The drug shows 
maximum absorption at 267 nm in water with linear 
response over the concentration range of 2-10 μg /ml. 
The correlation coefficient was 0.9995. The recovery 

was ranged from 99.53to 100.41 with good precision 
in which RSD% was less than 2.0 % (Ravisankar, et 
al., 2014). Spectrophotometric methods based on 
measuring the intensity of the formed color at visible 
region; one of these methods was based on the charge 
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transfer reaction with 2, 3-dichloro-5,6-dicyano-1,4-
benzoquinone (DDQ), 7,7,8,8-tetracyanoquinodim
ethane (TCNQ) and tetrachloro-1,4-benzoquinone 
(p-chloranil). Many variables were studied to select 
the best reaction conditions. Beer’s law was obeyed 
from 50 to 300, 20 to120, and 100-900 μg/ml with 
DDQ, TCNQ and p-chloranil, respectively (El-Bagary, 
et al., 2011). STG was determined by other method 
based on the oxidative coupling with 3-methyl-2-
benzthiazolinone hydrazine (MBTH) to form green in 
color exhibits maximum absorbance wave at 612 nm. 
The linearity according to Beer’s law was 1–18 μg/ml. 
The statistical f and t-test shows high validation of the 
method (Disha & Gurupadhayya, 2015). 

An accurate, sensitive and novel reverse phase 
high performance liquid chromatographic method 
(RP-HPLC) has been developed for the assay of STG 
Phosphate in the pharmaceutical dosage form. The 
chromatographic separation of STG was achieved 
by the rmoscientific C18 column, (250x4.6 particle 
size of 5μ) at room temperature and UV detection at 
248 nm. Methanol was used as a mobile phase with 
isocratic elution mode at a flow rate of 1ml/min. The 
retention time Rf of STG was 1.91min (Sireesha & 
Sravya, 2017). A Reported high HPLC procedure was 
followed for estimating STG phosphate monohydrate. 
The method was eco-friendly the drug in the presence 
of metformin hydrochloride (MET) by using of 
Shimadzou⌖ C18 column (250mm × 4.6mm, 5μm). The 
elution was achieved by acidified water and methanol 
in the ratio of 60:40 (v/v) as mobile phase at a flow rate 
of one ml /min. The peaks were detected at 260nm 
with retention time for MET and STG were 1.96 and 
3.70 min, correspondingly. Many variants were studied 
to select the optimum chromatographic conditions of 
analysis; the linearity, limit of detection (LOD), limit of 
quantification (LOQ), accuracy, precision, robustness, 
specificity, and validation according to ICH Guidelines 
were calculated.   with the reported methods (Raza, et 
al., 2022). 

A rapid and sensitive HPLC method combined with 
fluorescence detector for estimation of STG mono 
phosphate in human plasma. The drug was extracted 
by liquid-liquid procedure using ethyl acetate. 0.01M 
phosphate buffer (pH 4.5) and acetonitrile were used 
as a mobile phase in a ratio 73:27 pumped reversely 
at flow rate 1 ml/min and detected at 267 nm. The 
validation was followed over a range of concentration 
from 0.1 to 3 μg/ml for STG according to FDA 
guidelines. The intraday and inter-day precision were 
less than 5% and accuracy was ranged from 90 to105% 
(Ahmed, et al., 2018). RP-HPLC for the assay of STG 

Phosphate in tablet dosage forms was developed by 
the stationary phase Qualisil C BDS column with the 
internal diameter of 150×4.5mm, 5µ. The mobile phase 
consists of potassium dihydrogen phosphate (pH 4.5) 
and acetonitrile in the ratio of 60:40 (v/v). The flow rate 
was 1.0ml/min, Rf of STG phosphate monohydrate was 
2.70min detected at 228nm. (Patil, et al., 2010). STG was 
also determined in pharmaceutical dosage form HPLC 
using Cosmosil C18 (250mm 4.6mm, 5mµ particle size) 
and UV detection at 255nm. An isocratic mobile-phase 
methanol: water (70:30) was pumped with a flow rate 
of 0.8ml/min. a validation according to ICH guidelines 
was calculated. The linearity 10-50 µg/ml. Limit of 
identification, the limit of quantification, accuracy, 
precision, and robustness of the determination were 
all calculated (Singh, et al., 2022). 

A simultaneous estimation of Saxagliptin and 
STG in bulk and tablet dosage form was carried out 
by chromatography using Std Discovery C18 of 150 x 
4.6 mm.as the inner diameter and 5µm particle size. 
The mobile phase consists of 0.1% ortho phosphoric 
acid OPA (2.2pH): acetonitrile (60:40) and the flow 
rate was 1 ml/min. pumped to column at 30°C. The 
selected wavelength was 218 nm. for STG and 255 nm. 
for Sitagliptin. STG was retained at time 2. 880min.The 
method was precise (RSD% = 0.7%) and very accurate 
(Recovery% 100.01%), LOD, and LOQ of STG was 0.61 
and 1.40 μg/ml (Rajeswari, et al., 2022). A simultaneous 
determination of STG and Irbesartan (IRB) by LC-MS/MS 
method was used for the bioanalytical determination 
of both drugs in the dosage forms and the biological 
samples for the study of drug-drug interactions (STG 
and IRB). The column used was YMC triart C18 with the 
inner diameter of 50 mm × 4.6 mm and 3 µm particle 
size, the drugs were separated using a gradient elution 
(the run time was 5 min.), the flow rate was 1 ml/
min. A multiple reaction monitoring was followed and 
detected by mass technique. The method was able to 
determine from 5 to1000 ng/ml, for both drugs. The 
recovery% for STG of inter and intra within-batch and 
between-batch was ranged from 98.4 to107.2% for 
STG, and from 92.4 to102.5% for IRB (Bhargavi, et al., 
2023). STG was estimated by a fluorescence technique 
selectively depending on its properties., excipients in 
the pharmaceuticals exhibits no while determination 
of STG in urine samples requires solid-phase extraction 
(de Paula e Mancilha, et al., 2013). 
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